Abstract
Introduction
The World Health Organization (WHO) defines maternal health as the "health of women during pregnancy, childbirth and postpartum period." While motherhood should be a positive and fulfilling experience, for far too many women, giving birth is associated with suffering, ill health, and even death (WHO, 2006) .
Although women play a principal role in shaping society, they remain at alarmingly high risk of maternal morbidity and mortality. Every life lost in pregnancy and childbirth has multiplicative effects, given that it is women who are responsible for bringing up children and managing household affairs (Tura & Gebremariam, 2008) . These spillovers of maternal health begin from the time a woman becomes pregnant. Decisions made during pregnancy, at the time of delivery, and post-delivery have lifelong implications for mother and child alike. Decreasing maternal mortality is, therefore, one of the most important global agendas of health. WHO (2013) reports that the maternal mortality ratio (MMR) in Pakistan was 260 per 100,000 live births in 2010. Estimates show that, although Pakistan's MMR has declined by 47 percent since 1990, the country's performance lags behind others. The Government of Pakistan has made extensive efforts to decrease maternal mortality through a number of vertical and horizontal mother-and-child healthcare programs, such as the Family Planning and Primary Healthcare Program (Lady Health Workers Program) and National Maternal and Child Health Program. Although overall spending on health has increased, the share of health expenditure as a percentage of GDP remains low at 0.42 percent in 2014/15. Pakistan has made moderate progress in achieving some of the Millennium Development Goals, such as universal female health worker coverage by 2015, but the goal to reduce maternal mortality to 140 deaths per 100,000 births and child mortality to 52 deaths per 1,000 births will not be achieved by 2015.
There is an extensive body of literature on the socioeconomic determinants of maternal health in Bangladesh, India, and Nepal, but a dearth of such studies on Pakistan. Moreover, the existing studies have limited application for Pakistan at large because they employ data from specific regions or provinces of the country. Most recognize the direct effect of some socioeconomic determinants on maternal health-seeking behavior (age, birth order, or previous fetal loss). However, determinants such as education can affect health-seeking behavior through multiple channels. Other branches of health literature, such as child health, have studied at length the pathway through which education affects the health-seeking behavior of an individual. Nevertheless, few studies underpin this causal mechanism in the literature on maternal health. This paper is an extension of existing studies that identify key socioeconomic determinants of maternal healthcare utilization by women in developing countries such as Pakistan. Its twofold objective is to (i) determine which socioeconomic factors affect women's use of maternal healthcare services in Pakistan, and (ii) identify the pathway through which the effect of women's education is transmitted to their maternal healthseeking behavior.
We draw on data from the Pakistan Demographic Health Survey (PDHS) for 2006/07, which covers approximately 92,340 households. Carried out by the National Institute of Population Studies with the explicit goal of providing much-needed reliable information on maternal and neonatal health in Pakistan, the PDHS gives a comprehensive picture of marriage, fertility preferences, use of family planning methods, and maternal healthcare utilization. It is, therefore, well suited to our purposes. We use the instrumental variable (IV) technique to estimate the determinants of maternal health behavior; the choice of instrument for the endogenous variable is based on the literature. The results identify women's educational attainment and that of their spouses, women's health knowledge, and their children's birth order as important determinants of maternal health-seeking behavior in Pakistan.
The structure of the paper is as follows. Section 2 provides an overview of the literature on maternal health behavior. Section 3 describes the dataset used, and Section 4 outlines the conceptual framework and econometric methodology. Our empirical findings are presented in Section 5, followed by a conclusion and policy recommendations in Section 6.
A Review of the Literature
A vast body of theoretical and empirical literature examines the socioeconomic determinants of maternal health-seeking behavior among women in developing countries (see, for example, Elo, 1992; Bhatia & Cleland, 1995; Celik & Hotchkiss, 2000; Gyimah, Takyi, & Addai, 2006; Mumtaz & Salway, 2007; Sepehri, Sarma, Simpson, & Moshiri, 2008; Amin, Shah, & Becker, 2010; Singh, Rai, Alagarajan, & Singh, 2012) . Given the need to improve maternal health in Pakistan, however, there is a surprising dearth of empirical studies in this context. This study aims to fill this gap.
Among others, a mother's age is a well-established determinant of maternal health behavior. The use of antenatal care and assisted delivery is higher among older women, implying that maternal age serves as a proxy for women's accumulated knowledge (Elo, 1992) . At the other end of the spectrum, some studies argue that the use of maternal healthcare is higher among adolescent women who are emotionally less mature and lack reproductive knowledge (see Amin et al., 2010; Singh et al., 2012) .
Numerous studies point to the positive effect of women's schooling on their maternal health-seeking behavior (see Elo, 1992; Celik & Hotchkiss, 2000; Amin et al., 2010; Singh et al., 2012) . An interesting observation is that education has a direct and indirect effect on outcome variables. While schooling increases women's health knowledge, the cognitive skills acquired at school increase their ability to assess and assimilate information, and increase their stock of health knowledge even after they leave school. Yet, despite the accepted importance of education for maternal health, most studies have failed to identify the underlying mechanism through which women's schooling affects their health-seeking behavior. Some exceptions are Elo (1992) , Celik and Hotchkiss (2000) , and LeVine, LeVine, Rowe, and Schnell-Anzola (2004) , who argue that education transforms household dynamics and modifies women's beliefs such that educated women are better able to process knowledge. However, while Elo (1992) and Celik and Hotchkiss (2000) discuss the possible means through which women's education affects their health-seeking behavior, they do not empirically test any such mechanism.
The more recent literature on child health underpins the educationhealth nexus (see Thomas, Strauss, & Henriques, 1991; Glewwe, 1999; Kovsted, Pörtner, & Tarp, 2002; Webb & Block, 2003; Afzal, 2013) . The empirical evidence suggests that much of the education effect translates into health-seeking behavior through the health knowledge that women accumulate with the help of the literacy and numeracy skills they acquire at school. However, Glewwe (1999) , Kovsted et al. (2002) , Webb and Block (2003) , and Aslam and Kingdon (2012) suggest that, while health knowledge enables women to recognize the need for healthcare, the use of healthcare services helps women acquire additional health knowledge. Health knowledge may, therefore, be an endogenous variable per se if correlated with unobservable individual characteristics as well as with the outcome variable of interest. Studies have tackled this endogeneity issue by using the IV technique, where the most widely used instruments for health knowledge are mass media exposure, maternal education and the presence of close relatives.
To control for this endogeneity issue, we use women's exposure to mass media as an IV for their health knowledge, following the methodology of Glewwe (1999) and Aslam and Kingdon (2012) . Glewwe uses household ownership of a radio or television and the availability of newspapers to represent mass media exposure, although the former does not necessarily mean that women have access to the content they convey. Aslam and Kingdon take this a step further and consider a woman exposed to mass media only if she reports watching television. Even so, this approach to capturing mass media exposure indicates neither the frequency with which women watch television nor the type of programs they view. For this study, we use the criterion "heard/watched a family planning program on radio or television in the last month" as an instrument to measure the type of programs women view.
Children's birth order is also a key factor in determining whether a woman seeks healthcare. One possible explanation for this is that a woman expecting her first child is more likely to be cautious and rely on medical assistance than women at a higher birth order. Those who have had more children tend to attach less importance to pregnancy, particularly if they have not experienced difficulties during previous pregnancies (Elo, 1992; Celik & Hotchkiss, 2000) . Similarly, women who have experienced fetal loss have a higher likelihood of being cautious and using maternal healthcare (Midhet, Becker, & Berendes, 1998) .
Prior studies recognize that the patriarchal nature of most Asian societies mean that women's position is multidimensional and intrahousehold decisions are complex. Male involvement in reproductive healthcare utilization is, therefore, increasingly recognized. Furuta and Salway (2006) establish that female autonomy is not restricted to control over household finances in the Asian context. They find that women's propensity for discussing family planning with their husbands has a significant effect on the uptake of maternal healthcare. The study captures the extent of women's empowerment using data on discussions between husband and wife concerning the place of delivery of the last child as a proxy.
The literature also stipulates that wealthier households use maternal healthcare services more frequently than less affluent households. Similarly, larger families limit the amount of resources available to each family member, reducing the affordability and use of maternal healthcare (see Shariff & Singh, 2002; Mumtaz & Salway, 2007; Singh et al., 2012) . A more widely used measure of household wealth is a composite wealth index comprising the household's durable assets as well as characteristics.
Another important determinant of maternal healthcare at the individual level is geography, which includes community-level factors such as physical access to a hospital or pharmacy or the state of road infrastructure (see Elo, 1992; Celik & Hotchkiss; 2000 , Gyimah et al., 2006 Gage & Calixte, 2006; Sepehri et al., 2008; Amin et al., 2010) . After adjusting for individual-level factors, Gage and Calixte (2006) find that poor roads and lack of transportation significantly reduce the likelihood that a woman will receive antenatal care and make four or more antenatal care visits. The availability of a health center within 5 km, however, significantly increases mothers' use of medical assistance.
To some extent, the literature has examined factors determining maternal health-seeking behavior in Pakistan (see, for instance, Midhet et al., 1998; Nisar & White, 2003; Mumtaz & Salway, 2007; Dasgupta, Mansuri, Sinha, & Vishwanath, 2007; Ali, Bhatti, & Kuroiwa, 2008; Agha & Carton, 2011; Hou & Ma, 2011) . However, most of these studies draw on simplified assumptions and estimation techniques, which renders their results questionable. Moreover, their scope is limited because they include data from specific regions and provinces of Pakistan. While the recent literature on other countries might provide valuable insight into maternal health, it is important to account for local contexts when developing social policies.
Most studies on maternal health use only antenatal consultation as a dichotomous dependent variable, although WHO (2006) and Sepehri et al. (2008) argue that full antenatal care comprises tetanus toxoid injections and the frequency of visits to a healthcare facility. In addition, unlike prenatal care and safe delivery, the role of postnatal care as a pillar of safe motherhood is relatively untapped in the literature. Agha and Carton (2011) and Hou and Ma (2011) are two recent studies that employ postnatal care provided by a trained service provider as a component of maternal healthcare services in Pakistan.
The paucity of empirically sound studies on maternal health in Pakistan makes this paper an important contribution to the literature as it attempts to identify the partial effect through which women's health knowledge affects their maternal health-seeking behavior. Community fixed effects and IVs are implemented as separate specifications to control for the possible endogeneity of community-level factors such as infrastructure, access to roads, and the natural environment. Moreover, the analysis relies not only on the use of antenatal care, but also on the frequency, type of delivery, and use of postnatal care as dependent variables. Finally, the dataset used in this study is the PDHS for 2006/07: neither these outcome variables nor the PDHS -which provides a wealth of data -have been used in other studies on maternal health-seeking behavior in Pakistan.
Data and Summary Statistics
The PDHS for 2006/07, a nationally representative, cross-sectional dataset, involves two-stage sampling. In the first stage, a total of 1,000 clusters were identified; in the second stage, 105 households were selected from each sampling point. The survey's purpose is to monitor the population and health situation in Pakistan and track its performance in meeting the Millennium Development Goals.
Unlike conventional demographic and health surveys, the PDHS was designed with the primary objective of obtaining data on maternal and neonatal health. It provides a comprehensive picture of marriage, fertility preferences, the use of family planning methods and maternal healthcare use. The data was collected from rural as well as urban areas across the four provinces, making it appropriate for a cross-country analysis. As we have already noted, in spite of the extensive information available, very few fertility studies on Pakistan have employed the PDHS 2006/07.
While the survey questionnaire is designed to gather wide-ranging information at both the household as well as individual level, our analysis is conducted at the individual level. The total sample comprises 10,023 women. The working sample includes married women aged 15-49 who gave birth at least once in the three years prior to the survey. 1 The PDHS gives a broad range of information on each birth; to ensure this data is used accurately, we focus on the most recent births closest to the time of interview. This particular sample comprises 4,475 women, 65 percent of who are from rural areas and 34 percent from urban areas. Table 1 shows that only 39 percent of Pakistani women visited a medical facility for antenatal care at least three times during their last pregnancy. Just over half (51 percent) received at least two tetanus toxoid injections; 38 percent delivered their child at a health facility or under a health professional's care, and only 24 percent utilized postnatal care. Moreover, there is a pronounced difference in the proportion of women who utilized maternal health services in rural and urban areas: only 29 percent of women in rural areas made at least three antenatal visits during pregnancy as opposed to 56 percent in urban areas. The descriptive statistics also show that more than 70 percent of women across Pakistan are uneducated or have less than primary education; only 13 percent reported having received higher education. Of these, 81 percent were from rural areas and 52 percent from urban areas. To assess women's literacy skills, this study uses the results of a literacy test conducted as part of the PDHS to gauge reading ability. Only 24 percent of rural women claimed some level of literacy as against 53 percent in urban areas.
Moreover, the data show that urban women in Pakistan are more likely to discuss matters with their husbands and are, therefore, more empowered than their rural counterparts. Additionally, we use a series of questions asked as part of the PDHS to measure women's awareness of the risks and problems associated with pregnancy. The data show that less than 50 percent of women are aware of such problems. Interestingly, there is no pronounced difference between rural and urban women in terms of health knowledge.
Next, we construct a wealth index comprising household assets and housing conditions using principal component analysis. This allows us to rank individuals on the basis of their "household scores and divide them in different quintiles, each representing 20 percent of the score between 1 (poorest) and 5 (wealthiest)" (Singh et al., 2012) . 2 Separate t-tests are conducted to identify any differences in the individual and household characteristics of women residing in rural and urban Pakistan. The results (available on request) indicate that there is no significant difference in the characteristics of rural and urban women.
Conceptual Framework and Estimation Strategy
According to Anderson's (1968) behavioral model, a household's medical care practices are based on the interplay of its predisposing, enabling, and need factors (see Figure 1 ). Health-seeking behavior is, therefore, "a sequential and conditional function of an individual's predisposition to use health services, their perceived need to use them and their ability to obtain these services" (Amin et al., 2010, p. 11) . The actual use of healthcare is triggered by need during the prenatal and postnatal stages of pregnancy. However, in the absence of such data, we explore the extent to which predisposing and enabling factors affect maternal health behavior.
To identify the socioeconomic determinants of maternal healthcare behavior among currently married women in Pakistan, we begin with a simple model:
where MHB is women's maternal health-seeking behavior, I represents a vector comprising their individual characteristics, H is a vector of household characteristics, and C represents community characteristics. 
Description of Variables
MHB is the variable of interest, reflecting women's healthcare use during pregnancy. Under WHO's (2006) recommendations, the following components, when combined, constitute complete maternal healthcare (Table 2 ). Antenatal care is not complete unless women are protected from unhygienic practices and other risks via tetanus toxoid injections. The number of visits to a healthcare facility is also an important factor: by frequently visiting health facilities, women come into direct contact with health professionals, with whom they develop a rapport. Together, these components constitute complete antenatal care. 
Endogeneity and Other Specification Issues
Simple OLS estimation can result in biased estimates due to the feedback effect between certain individual characteristics and women's decision to seek maternal healthcare, resulting in an endogeneity problem. Unobservable community-level characteristics can also result in biased estimates.
Women's Education and Maternal Healthcare Behavior
While the positive association between women's education and their health-seeking behavior is largely undisputed, the mechanism through which this relationship works has not been studied in detail. Apart from the theoretical evidence, the problem is largely methodological. Equation (1) assumes that women's education has a direct effect on their maternal health-seeking behavior. Schooling can influence women's health behavior by improving their ability to process information efficiently through the cognitive skills (literacy or numeracy) they learn at school. Conversely, the acquisition of health knowledge is not restricted to the period women are enrolled in school -the literacy and numeracy skills they acquire during this time can increase women's health knowledge even after leaving school (Thomas et al., 1991; Glewwe, 1999; Aslam & Kingdon, 2012) . This study captures both the direct and indirect effect by adding the following pathways of education as control variables:
 Education  literacy skills  maternal health behavior  Education  literacy skills  health knowledge  maternal health behavior
Literacy skills acquired at school enable women to assess and assimilate information successfully, and increase their health knowledge, which affects their health-seeking behavior (Glewwe, 1999) . Maternal health knowledge is itself a potentially endogenous variable. While health knowledge helps identify the need to avail maternal health services, women who seek healthcare are likely to have greater health knowledge. Thus, the causality runs in both directions. To control for endogeneity, we use the IV technique where exposure to media is the instrument.
For women, an important source of information and health knowledge is their exposure to mass media (see Thomas et al., 1991; Glewwe, 1999; LeVine et al., 2004; Aslam & Kingdon, 2012) . We use information received through family planning messages broadcasted on radio or television in the last month as an instrument for health knowledge. The PDHS provides information on households' ownership of a radio or television, along with the type of health message delivered to women through these media. This study considers a woman having been exposed to mass media only if she reports having "heard a family planning message on radio or television last month."
We assume that this particular measure of mass media increases awareness among women, improves their health knowledge, and affects their health-seeking behavior. 3 The instrument is informative because listening to a family planning message on the radio or television is unlikely to affect women's health-seeking behavior through any other mechanism but increased health knowledge. Moreover, it is highly improbable that women would listen to family planning messages on the radio or television because they had received maternal healthcare. This makes mass media exposure a valid instrument
Omitted Variable Problem
Short-run fluctuations in a household's resources, represented by its income or income per capita, are an important determinant of the ability and willingness to pay for healthcare services. Following the pattern of the USAID-sponsored demographic and health surveys, the PDHS 2006/07 does not have any information on household income, but does provide extensive data on ownership of household assets.
We develop a wealth index based on household ownership of durable assets. It is important to note that ownership of a radio or television is not included in the index. This is because the data show there is a strong correlation between households that own either a radio or television and women who have heard a family planning message on radio or television. 4 Including these consumer durables in the wealth index would thus decrease the IV's explanatory power.
We also use the level of education attained by women's spouses and their occupation as independent variables. These covariates closely reflect spouses' earnings and control for the relative socioeconomic status of a household.
Although community-level covariates such as the quality of local health infrastructure cannot be included in the model (due to data unavailability), they are important determinants of healthcare use and can result in biased coefficients unless controlled for. Elo (1992) notes that bettereducated women might belong to a particular community that has more schools, for instance. This can confound the relationship between women's education and their health-seeking behavior. To eliminate the omitted variable bias caused by community characteristics, we estimate a cluster fixed effects model. Fixed effects at a smaller level eliminate all the characteristics common to women in a single cluster, thus avoiding omitted variable bias.
Estimation Strategy
Given that the predicted probabilities of the outcome variables are bound between 0 and 1, we use a probit model to assess the impact of socioeconomic factors on the uptake of maternal health services. Since health knowledge is potentially endogenous, the model is estimated using the IV technique. The first stage of the two-stage least squares (2SLS) model involves a probit model to predict the probability of health knowledge. The second stage is an ordinary least squares (OLS) model. In addition, we estimate the following fixed effects logit model:
Equation (4) represents fixed effects at the cluster level (the primary sampling unit). This model controls for the distance to a health facility and the quality of local health infrastructure as well as other unobservable heterogeneity within sampling units, which cannot be controlled for by the covariates included in the analysis. The variable captures the unobserved heterogeneity constant across communities, that is, all unobserved factors, constant among sampling units, that affect maternal health-seeking behavior. The IV technique is also implemented in the fixed effects logit model and the predicted values of health knowledge used in the estimation.
Results and Empirical Findings
The econometric specification we follow uses all the possible variables given in Figure 1 that could affect women's maternal healthseeking behavior in Pakistan.
First-Stage Results
In the first stage of the two-step linear probability model (LPM), the endogenous covariate is regressed on the IV using the probit estimation technique (see Table A1 in the Appendix). Note that this first stage remains the same for all the dependent variables mentioned in the previous section.
To establish that mass media exposure is an informative instrument, we carry out an Angrist-Prischke F-test. The first-stage F-statistic value is 25.18, which is greater than 10, allowing us to reject the null hypothesis (i.e., that the IV has no explanatory power). Moreover, the significant coefficient of the IV in the first-stage regression indicates that mass media exposure strongly influences women's health knowledge. It is important to note that the programs disseminating information on family planning are public service programs with nationwide outreach. Along with private channels, they are also broadcasted on national channels, irrespective of the type of area or village to which the target audience might belong. This makes mass media exposure an exogenous variable.
The second stage, based on the OLS method, uses the predicted endogenous covariate, health knowledge, obtained from the first stage as an explanatory variable, along with other individual and household-level characteristics to identify which factors determine women's maternal healthcare use. The estimations are conducted using data for Pakistan overall, controlling for regional and provincial differences among the three provinces of Punjab, Sindh, and Khyber Pakhtunkhwa (KP). Further, to control for community-specific factors such as the quality of local health infrastructure, we employ cluster fixed effects. In all cases, we control for heteroskedasticity of unknown form by implementing robust standard errors at the cluster level.
The explanatory variables are classified as individual characteristics, household characteristics, and community characteristics. Women's individual characteristics, their household characteristics, and community characteristics are regressed separately on four binary dependent variables: (i) made at least three antenatal visits to a healthcare facility (yes = 1, no = 0), (ii) received at least two tetanus toxoid inoculations (yes = 1, no = 0), (iii) had a safe delivery (yes = 1, no = 0), and (iv) received postnatal care (yes = 1, no = 0).
Second-Stage Results
The results for the second stage of the IV probit model are discussed below. Table 3 reports the estimated parameters of the data for Pakistan overall for each outcome variable. The model also addresses the endogeneity problem.
Women's own characteristics include their age categorized into age cohorts. Column 1 suggests that women aged 35-49 have more maternal experience, but also undergo a riskier pregnancy and, therefore, have a higher probability of receiving antenatal care than women under the age of 25. Similarly, women aged 35-49 have a greater probability of receiving at least two tetanus inoculations during pregnancy, safe delivery care, and postnatal care compared to women under 25, given their older age and the higher risks associated with it. This effect reflects the findings of Elo (1992) who establishes that maternal healthcare use is higher among older women in Peru.
The coefficients for different categories of women's educational attainment show that women with middle and higher education are more likely to visit a healthcare facility seeking antenatal care at least three times during pregnancy compared to uneducated women. Interestingly, women who have received a formal education, but not completed middle school, also have a greater probability of making at least three antenatal visits. These results remain consistent for other aspects of maternal health-seeking behavior, such as tetanus toxoid inoculations, safe delivery, and postnatal care. This implies that all levels of education have a significantly positive effect on women's maternal health-seeking behavior (see Elo, 1992; Amin et al., 2010; Singh et al., 2012) . As mentioned in Section 4, women's education has an indirect effect on their maternal health-seeking behavior. Formal schooling enables women to assess and assimilate information more efficiently, which increases their health knowledge and thus affects the outcome variable. Health knowledge itself is, therefore, an important explanatory variable of health-seeking behavior.
By controlling for education, this study intends to isolate the impact of women's health knowledge on their health-seeking behavior. The positive and statistically significant coefficient of the health knowledge variable for all outcome variables supports this hypothesis, implying that women who are more aware of the issues and complications associated with pregnancy have a higher probability of seeking maternal healthcare (see columns 1-4 in Table 3 ). It is interesting to note that health knowledge has a more pronounced effect on complete antenatal care use than safe delivery and postnatal care.
The literature has established that women's employment status is associated with their empowerment and better healthcare-seeking behavior. Contrary to other studies, our results show that working women have a smaller probability of seeking antenatal care than women who are not working. This could be due to the former's financial status and nature. Work status may be picking up the effect of other socioeconomic characteristics of working women, for example, the combined effect of the household's financial standing, the nature of the woman's job, and the extent to which she is involved in intra-household decision making. Table 1 shows that approximately 27 percent of women in the total sample are working, 79.5 percent of who are illiterate. Such low levels of education translate into lower earnings for these women. Moreover, of all the women who are working, 38 percent belong to the least wealthy households and only 7 percent belong to the wealthiest households (see Table A2 ). These statistics show that most working women fall within the lower income strata of the sample. Table A3 reiterates this by showing that, of the 27 percent of women who are working, only 14 percent have a skilled job while 86 percent work as low-paid, unskilled workers. The estimations, therefore, pick up the effect of working women with lower earnings who belong to poor households and cannot afford to seek healthcare.
In accord with the literature (see Elo, 1992; Celik & Hotchkiss, 2000) , the negative coefficients for children's birth order show that women expecting their first child have a greater probability of paying at least three visits to seek antenatal care compared to those at a higher birth order. Interestingly, this effect increases for all components of maternal healthcare as birth order increases. This suggests that women with more children rely on their experience and health knowledge from previous births, and may have less time and resources available to use maternal care for subsequent pregnancies.
Contrary to other findings on maternal health-seeking behavior, our results indicate that women who have experienced a fetal loss or stillbirth have less likelihood of seeking antenatal care, tetanus inoculations, and postnatal care compared to women with no maternal history. Given the unexpected sign of the result, we investigate the interaction of the variable with women's working status. The estimated parameters reported in column 3 show that whether a woman has a history of fetal loss or stillbirth does not have any effect on her probability of seeking safe delivery care.
However, when this variable interacts with the working women variable, the coefficient becomes positive and statistically significant for antenatal visits, tetanus inoculations, and safe delivery. The interaction term is constructed to gauge the impact of maternal history along with the household's socioeconomic status on the outcome variables. These results indicate that the likelihood of a woman visiting a health facility to seek antenatal care at least three times during pregnancy, of receiving tetanus inoculations, and of utilizing safe delivery care is higher if she is a working woman and has experienced fetal loss or stillbirth, keeping all other factors constant.
The literature suggests that women going through a planned pregnancy are more cautious and tend to attach greater importance to the child expected. The results for the variable planned pregnancy support the literature: it has a positive and significant effect on tetanus inoculations and use of safe delivery and postnatal care by women. This implies that a woman facing a planned pregnancy is more cautious and, therefore, has a higher probability of receiving maternal healthcare compared to a woman going through an unexpected pregnancy (see Ahmed & Mosley, 2002; Sepehri et al., 2008) .
The level of education attained by a woman's husband is hypothesized to reflect the household's economic wellbeing as it translates into higher earnings. At the same time, the husband's education reflects his perceptions and preferences with respect to modern medicine. The coefficient of the spouse's primary education is statistically insignificant for all the outcome variables, indicating that primary education alone is not enough to ensure higher earnings or modified attitudes toward maternal healthcare. However, women whose spouses have completed at least middle or higher schooling are more likely to seek maternal healthcare than women with illiterate spouses. These results are consistent with the literature, which argues that a higher level of spousal education translates into greater household income and increases women's probability of seeking maternal healthcare.
Another proxy for household economic wellbeing is whether a woman's spouse has skilled employment. The effect of this variable is also consistent with the literature: it shows that the probability of seeking antenatal care and receiving tetanus inoculations and postnatal care is higher for women whose spouses have skilled employment compared to those whose spouses have unskilled jobs. However, our results indicate that skilled employment in this context has no effect on women's likelihood of receiving safe delivery and postnatal care.
This study uses spousal discussion of the place of delivery as a proxy for women's involvement in the decision-making process. A woman's ability to make important decisions and influence her personal environment emerges as a strong determinant of maternal health behavior in the literature (see Furuta & Salway, 2006; Mumtaz & Salway, 2007; Hou & Ma, 2011) . In Pakistan, however, where family structures are usually complex and most women live in a joint family system, a woman's ability to make independent decisions is not an adequate measure of her autonomy. The variable spousal discussion is, therefore, a viable proxy for women's involvement in the decision-making process.
Our results show spousal discussion has a positive and significant effect on the likelihood of making at least three antenatal visits and seeking safe delivery and postnatal care. This implies that women who discuss such decisions with their spouse have a higher probability of seeking maternal healthcare, after controlling for all other individual and household characteristics (see Furuta & Salway, 2006) . Conversely, spousal discussion concerning the place of delivery does not influence women's decision to get at least two tetanus inoculations.
We also include the variable "wife of household head" to see if this has any effect on women's health-seeking behavior. Contrary to expectations, a woman who is the household head's wife has less probability of visiting a healthcare facility at least three times during pregnancy. The effect of this variable remains the same for tetanus inoculations, safe delivery, and postnatal care. Consanguineous marriages are very common in Pakistan and 52 percent of women in the working sample are married to their cousins. However, as the results in Table 4 show, controlling for other factors, consanguinity does not influence any outcome variable.
Household wealth and the number of household members are included in the model to capture household wellbeing. A wealth index comprising household conditions and ownership of durable assets is created using principal component analysis. The coefficient shows that, ceteris paribus, women from wealthier households have a greater probability of receiving maternal healthcare (see, for instance, Celik & Hotchkiss, 2000; Shariff & Singh, 2002; McTavish, Moore, Harper, & Lynch, 2010) .
The coefficients for the number of household members in relation to making at least three antenatal visits and safe delivery care are negative, implying that being part of a larger household has a strong adverse impact on women's antenatal care and safe delivery care utilization. This finding is in accord with the literature, which suggests that women from larger households have fewer resources at their disposal and are subject to more congestion and thinly stretched scarce resources compared to women in smaller households (see Shariff & Singh, 2002; Mumtaz & Salway, 2007; Singh et al., 2012) .
However, the size of a household does not influence the probability of a woman receiving tetanus inoculations. This is because, unlike other maternal health-seeking practices, tetanus inoculations do not necessarily involve mobility or incur any cost. Women visited by lady health workers are more likely to receive tetanus inoculations than those who are not. Unfortunately, there is not enough data in the PDHS to investigate behavioral differences in maternal health seeking caused by services delivered by lady health workers.
The results in Table 3 show that women living in rural areas are less likely to receive maternal healthcare than their urban counterparts. This is not surprising: urban areas have greater access to healthcare facilities than rural areas. However, there is no significant difference between rural and urban women's probability of receiving at least two tetanus inoculations. An interaction term is created for each variable that is statistically different between rural and urban areas (e.g., planned pregnancy) with the rural dummy variable. The effect of these interaction terms is insignificant for all the dependent variables and is not, therefore, included in the analysis.
At the provincial level, women in Sindh have a smaller probability of receiving complete antenatal care than women in Punjab. Fewer women in KP use safe delivery care compared to women in Punjab, after controlling for all other factors. Interestingly, there is no significant variation between women in Punjab and KP in terms of receiving complete antenatal and postnatal care.
Community Fixed Effects
The socioeconomic conditions of an area, cultural factors, and community-specific characteristics -such as the distance to the nearest health facility, the availability of public transport, and the quality of local health infrastructure -also affect the variable of interest and outcome variable. However, based on the availability of factors in the PDHS, these characteristics cannot be included in the analysis.
There is growing evidence in the literature that community-specific characteristics, such as the number of schools in a community, may affect the level of education attained by women as well as by their spouses. This is either because better-educated men and women belong to regions with better socioeconomic conditions or because educated people are more likely to migrate to areas with better economic opportunities.
To address this issue of omitted variable bias and isolate the impact of education, we employ community fixed effects at the cluster level in a separate regression analysis involving the IV technique as well. On average, there are about 10 to 15 households in a primary sampling unit. Households within a primary sampling unit are located in the same vicinity so that observable and unobservable characteristics can be taken into account in the fixed effects model. Table 4 provides fixed effects estimates at the cluster level for women's maternal health-seeking behavior. For all the dependent variables, the effect of all levels of women's education generally remains significant. However, there is a substantial decline in coefficient size, indicating that cluster-specific characteristics affect women's education in the IV probit model. In terms of the effect of the husband's education on women's maternal health-seeking behavior, the effect of all levels of education, except secondary and higher education, become insignificant once communityspecific characteristics are controlled for.
The fixed effects model also indicates that, prior to controlling for cluster-specific characteristics, the coefficient of health knowledge is attenuated. Table 4 shows that, while the effect of women's health knowledge on their maternal health-seeking behavior remains significant, the magnitude of this influence has declined. Table 4 also shows that, once we control for heterogeneity within a sampling unit, there is no difference between the maternal health-seeking behavior of older and younger women, except in using safe delivery care. Similarly, women's maternal history does not influence their maternal healthcare use. The probability of women seeking safe delivery care is not affected by whether their pregnancy is planned or mistimed. This implies that the effect of planned pregnancy on women's use of safe delivery care is indeed confounded by area-specific characteristics. Once these characteristics are controlled for, women are inclined to seek maternal healthcare services irrespective of whether their pregnancy is planned or unplanned, due to the risks associated with childbirth.
Another key result of the fixed effects model is that the heterogeneity within sampling units seems to have the largest confounding effect on tetanus inoculations received by pregnant women in Pakistan. The results of cluster fixed effects show that women's age, primary schooling or employment status, previous fetal loss or stillbirth, and spouse's employment status do not influence their probability of receiving tetanus inoculations. Notes: * p < 0.10, ** p < 0.05, *** p < 0.01. Robust standard errors at cluster level are given in parentheses below estimates. Col. 1 = min. three antenatal visits to health facility, col. 2 = received at least two tetanus toxoid injections, col. 3 = gave birth at health facility/by trained health service providers, col. 4 = received trained postnatal care. Source: Authors' calculations.
Additional Robustness Checks
In order to verify the results obtained from the cross-sectional and fixed effects models for overall Pakistan data, we conduct a series of robustness checks. An IV probit model for the two-stage LPM with district fixed effects is applied to verify the findings of the cluster fixed effects model. The results of both are consistent with the primary models. Additional robustness checks include separate regressions for the provinces of Punjab, Sindh, and KP, and separate regressions for rural and urban areas. 5
Conclusion
This study has attempted to identify the socioeconomic determinants of women's maternal health-seeking behavior in Pakistan, using the IV approach. Our results show that the level of education attained by a women and her spouse, her health knowledge, and her children's birth order are particularly important in determining whether she will seek maternal healthcare. The results of both the LPM as well as the fixed effects model confirm that formal schooling significantly influences women's maternal health-seeking behavior.
These effects of education are not, however, uniform across different levels of women's education, the net effect being highest for women who have completed secondary or higher education. Interestingly, we find that women with any level of formal schooling (even up to primary school) are more likely to seek maternal healthcare, thus reiterating the importance of education. On the other hand, women whose spouses have been educated up to the middle or higher level are more likely to seek healthcare than those whose husbands are less educated. This implies that a lower level of education among men is not sufficient to transform their attitudes toward seeking formal healthcare for their spouses.
An important finding is that health knowledge has a partial, albeit strong, effect on women's health-seeking behavior even after controlling for education. This implies that, while formal education can directly enhance women's health knowledge and enable them to access and process knowledge, other sources of information on health beyond those taught in school -such as radio, television, newspapers, and other instruments of mass media -can also effectively enhance their health knowledge.
The results also confirm that health knowledge can be acquired at any stage in life. Information on maternal healthcare broadcasted to the publicparticularly women of childbearing age -through mass media public service programs can help increase women's awareness of maternal healthcare as well as their desire to learn how to better handle maternity. This, in turn, encourages them to actively seek assistance from healthcare centers.
Moreover, according to our data, working women belong to less affluent households where their participation in the workforce may not be a personal decision reflecting their empowerment as much as a means of survival. This implies that, in a society characterized by complex family structures, women's empowerment is reflected better by their involvement in decision-making. Our results for spousal discussion of the place of delivery support this argument.
Overall, education increases women's knowledge, capabilities, and self-confidence, all of which are also empowering. In turn, women's increased self-awareness modifies the traditional balance of power in family structures and helps women assume greater responsibility for their healthseeking behavior. 
